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Abstract 
Proposal soil characteristics represent the most important physical-mechanical parameters for foundation engineering purposes. At 
present, there are a number of databases produced by the Czech Geological Survey, which building companies use free of charge. 
Further to the existing data, the databases could be completed with the proposal soil characteristics that would provide free 
information on the benchmark characteristics of different foundation soils in a modern, fast and easy manner, and thus facilitated 
its preliminary assessment. In the future, such data could be interconnected with the database information on borehole exploration, 
slope instabilities, information on the area geology, etc., on the basis of which could be generated a complex preliminary assessment 
report whether a locality is suitable for foundation engineering purposes. This would render a fast and easy orientation in the given 
locality even before the survey itself and would be completely free of charge. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of WMCAUS 2016. 
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1. Main text  
Proposal soil characteristics are a very useful tool in the building practises for a preliminary assessment of certain 
soil characteristics. The benchmark characteristics were prepared as tabular values and include the most common 
types of soils related to the different classes of workability. The characteristics are meant for the preliminary 
assessment only. If we need to know the specific soil parameters, it is vital to carry out field and laboratory tests of 
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the given soil. The proposal soil characteristics are mainly used as free and easily accessible information on the 
different types of soil. They made part of ýSN 73 1001 Standard based on extensive field and laboratory examinations 
within the Czech Republic and Slovakia [3] [4]. The tables contain the values of the most important physical-
mechanical properties of the different types of soil as classified into the foundation soil classes. 
The proposal soil characteristics have been prepared for fine-grained, sandy and gravel soils. The importance of 
the standard shows even after the introduction of the new norm ýSN EN ISO 14688-2 Geotechnical investigation and 
testing - Identification and classification of soil - Part 2: Principles for a classification [5]. Despite the fact that the 
European standard does not build on the indicative normative characteristics, the building industry still tends to use 
them. This forces us to consider the characteristics and propose a database that would incorporate the parameters of 
proposal soil characteristics and give a clear overview of the different types of soil related to classes of workability 
and foundation engineering options in such environments. Soil properties also discussed [28] [11]. The publication is 
based on previous studies [7] [17] [8] and [27] [26]. 
1.  Options of databases of the different types of soil 
Proposal soil characteristics represent a set of key parameters for foundation engineering purposes, as prepared for 
the different soil types compatible with standard ýSN 73 1001 Foundation of structures. Subsoil under shallow 
foundations. Via creating a database the information on the proposal soil characteristics would be widely available 
using modern information technologies that would provide an easy and fast access to the data. With regard to the 
extent of the databases offered by the Czech Geological Survey for building purposes, such a database is clearly 
meaningful and important. Creating a database of information contributes to the ease and accessibility of the data [9], 
[23], [2]. If the Proposal soil characteristics became parts of the databases of the Czech Geological Survey, they could 
be interconnected with the databases on the Borehole Exploration, Slope Instabilities and many others, as they are 
fundamental to assess an area in terms of foundation engineering. The geological-geotechnical-building data would 
provide a new dimension within the existing building databases as the activities of engineering geologists, geo-
technicians and civil engineers are interconnected and cannot be strictly separated. Knowledge foundation soil is 
crucial for the foundation and for the realization of roads as mentioned in [19], [10], [18] and [22]. 
The database would be made of the existing data, so the aspect of innovation would lie in making the data available 
by means of modern technologies and in interconnecting the data with the other already existing databases. This would 
lead to highly complex electronic records of any specific area, including information on the morphology, geology, 
information on borehole exploration, and risks of slope instabilities.  
 
 
Fig. 1 Proposal soil characteristics of fine-grained soils. 
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As for the borehole exploration, exact data from the already carried investigations could be made available, or the 
borehole would be related with recommended benchmark values based on the indicative normative characteristics. 
This way, the extent of the data interconnectedness could be much wider. The publication is based on studies [13] 
[14] [15] and [16] [20]. 
As for the Proposal soil characteristics of fine-grained soils (Fig. 1), it is a completely specific group with special 
conditions. In line with ýSN 73 1001 Standard, fine-grained soils are classified into 8 classes, namely classes F1 to 
F8. The group of fine-grained soils is influenced by their characteristic water content. The physical-mechanical 
parameters of fine-grained soils thus include information on the degree of saturation, soil consistency, Poisson’s Ratio, 
ß-coefficient, unit weight, effective cohesion, total cohesion, effective angle of internal friction, total angel of internal 
friction and deformation modulus. 
Within the group of fine-grained soils we define the degree of saturation, consistency, total cohesion and total 
angle of internal friction, as opposed to gravelly and sandy soils, for which this information is not given. This is caused 
by the sensitivity of fine-grained soils to water that significantly influences their physical and mechanical properties.  
Fine-grained soils may also be defined as cohesive soils, among which silts and clays are generally classified. The 
source of their shear strength is the internal friction among the grains and cohesion. The cohesion of fine-grained soils 
is given by the water content in the soil, which bonds with the grains. The total shear parameters (angle of internal 
friction and cohesion) count both with water and grains that carry the friction. However, the parameters of effective 
friction do not only consider water or grains. The total friction thus principally differs from effective friction. It is 
important to know the soil properties if it is needed to assess the foundation soil properties as for deformation induced 
by the stress state. In sandy and gravelly soils, the total shear parameters are not relevant as their properties do not 
depend on water content. The shear strength is determined based on effective parameters, where the strength is defined 
by the friction among the grains. 
Another fundamental parameter in fine-grained soils is the degree of saturation that is defined by the degree of 
soil pores filled with water, namely the ratio of water volume to pore volume. In cohesive soils we also determine 
consistency. Water may be combined in several ways in soils, which also relates to the quantity of clayey components. 
Soils may be of different consistency even if they have the same water content. This characteristic helps to better 
specify the different soils. According to the water content, soil may be in one of the consistency states: very soft, 
plastic-soft, plastic-firm, stiff, or hard. There is a manual test for each of the states, which may be used to verify the 
soil classification. Very soft soil easily squeezes between the fingers closed in a fist. Plastic-soft soil is easily moulded. 
Plastic-firm soil may be shaped as rolls of 3-mm diameter and 10 mm in length. When making a 3-mm roll from stiff 
soil, it crumbles. Hard soil behaves like a fragile matter. The consistency may also be expressed quantitatively by 
means of consistency index that is conditioned by the water near the liquid limit, natural water content and water 
content near the plasticity limit. The water content on the liquid limit represents the border between the liquid and 
plastic states of soil. The water content on the plasticity limit represents the border between the plastic and stiff states 
of soil. The last is the water content on the shrinkage limit that represents the border between the stiff and hard states. 
 
 
Fig. 2 Proposal soil characteristics of sandy soils. 
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Sandy soils are characterised separately (Fig. 2). As opposed to fine-grained soils information on consistency or 
degree of saturation is not provided. They do not include the total parameters of shear strength. However, added is the 
index of compactness that plays an important role in sandy soils. Sandy soils belong to non-cohesive soils. 
In non-cohesive soils it is very important to know the mutual grain arrangement, the index of which is the relative 
compactness. The calculation of relative compactness is influenced by the porosity at the most loose arrangement of 
grains, at the most compact and natural arrangement. On such basis, we distinguish loose sands, unsuitable for 
foundation engineering, medium compact sands and compact sands. The information on the state of compactness is 
fundamental in order to determine the strength and deformation characteristics. Non-cohesive soils thus may not be 
used as foundation soils unless special measures are taken. 
Among the non-cohesive soils there are also gravel soils (Fig. 3). Gravel soils are characterised by means of 
identical physical-mechanical parameters as sandy soils. It means that they also operate with the index of compactness, 
which is not stated for fine-grained soils. What is common for all the three groups is the Poisson’s Ratio, ß-coefficient, 
unit weight, effective cohesion, effective angle of internal friction and deformation modulus.  
Poisson’s ratio is a dimensionless quantity and is defined as the negative ratio of transverse to axial strain. It is 
dependent on the material type. For fine-grained soils of classes F1 to F4, the Poisson’s Ratio is 0.35. For classes F5 
to F7 it is 0.4 and for class F8 it is 0.42. In sandy soils the value is determined at 0.28 for S1 a S2. In classes S3 and 
S4 it is 0.3 and classes S5 it is 0.35. In case of gravel soils the Poisson’s Ratio is 0.2 for gravels of group G1 and G2. 
For gravels of group G3 it is 0.25. Gravels in groups G4 and G5 have the Poisson’s Ratio at the value of 0.3. This 
implies that the finer particles, the higher Poisson’s Ratio. 
 
 
Fig. 3 Proposal soil characteristics of gravel soils. 
 
ß-coefficient is another constant stated in the indicative normative characteristics, which is characterised as elastic 
deformation. ß-coefficient is the function of the Poisson’s Ratio. For fine-grained soils of classes F1 to F4 ß-coefficient 
is 0.62. For classes F5 to F7 it is 0.47 and for class F8 it is 0.37. In case of sandy soils, ß-coefficient is 0.78 for classes 
S1 and S2. For classes S3 and S4 it is 0.74 and for class S5 it is 0.62. In case of gravel soils the value is 0.9 for classes 
G1 and G2. For class G3 it is 0.83 and for classes G4 and G5 it is 0.74. The constant of ß-coefficient rises in the 
different classes along with an increase in fine-particle content.  
Next, in all three soil groups we state the unit weight. The unit weight is defined as the unit weight as natural. This 
means that it also includes pores that may be filled with water or air. The unit weight thus greatly differs in different 
classes. In case of fine-grained soils, it ranges from 18 to 21 kN.m-3. In sandy soils it ranges from 17.5 to 20 kN.m-3 
and in gravel soils it is from 19 to 21 kN.m-3.   
We do not consider there the effective parameters of shear strength, i.e. the angle of internal friction or cohesion. 
The last parameter of the proposal soil characteristics is the deformation modulus. It characterises the state, when the 
soil may deform sideways due to vertical strain. The values of the deformation modulus, similarly to the values of 
effective and total parameters of shear strength, change in dependence on the soil consistency in fine-grained soils. 
Their range starts at 1 MPa and goes till 30 MPa. In sandy and gravel soils the deformation modulus as well as the 
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effective angle of internal friction range within the index of relative compactness. In sandy soils the deformation 
modulus varies from 4 MPa to 100 MPa. In gravel soils it goes from 40 to 390 MPa.  
In the case of rock layers, the most important parameters of the unconfined compressive strength and other shown 
in [1], [6] and [25]. The publication includes information from previous studies [21], [12] and [24]. 
2. Conclusion 
The existence of proposal soil characteristics is based on extensive investigations in the Czech Republic and 
Slovakia, and they give the most important physical-mechanical information for the different soil classes. They are 
compatible with norm ýSN 73 1001 Foundation of structures, Subsoil under shallow foundations. The proposal soil 
characteristics have been calculated for fine-grained, sandy and gravel soils.  
The proposed database would incorporate all the data from the indicative normative characteristics, and thus 
provide a modern and easy tool how to access the benchmark values of soils. In fine-grained soils the database would 
include the information on consistency, degree of saturation, Poisson’s Ratio, ß-coefficient, unit weight, effective and 
total shear strengths and deformation modulus for the different classes F1 to F8, as stated in ýSN 73 1001. In sandy 
and gravel soils the database would provide Poisson’s Ratio, ß-coefficient, unit weight, effective shear strength, index 
of compactness and deformation modulus. Similarly, to the fine-grained soils, sands are classified into classes S1 to 
S5, and gravels are classified as G1 to G5, in line with ýSN 73 1001. 
The database may thus initiate a rise of a complete preliminary report on the locality under assessment from the 
point of view of foundation engineering, which would, apart from the indicative normative characteristics, also inform 
about the borehole exploration, slope instabilities, geology, etc. The data would be available fast, easily and free of 
charge, and would provide a preliminary, but exhaustive and reliable overview of the locality under assessment.  
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